Vascular tumours of the liver are rare in childhood and pose considerable problems in diagnosis and management. Although there can be spontaneous regression, an overall mortality of 70% has been reported.' In half the number of patients the presenting features of hepatic haemangiomata are hepatomegaly in association with cutaneous haemangiomata; in many, high output cardiac failure occurs.2 Less common presenting features are transient obstructive jaundice,35 intestinal obstruction and portal hypertension,6 or intestinal bleeding from the tumour.7 Disseminated intravascular coagulation, a well recognised complication of large cutaneous haemangiomata, may also complicate the hepatic lesion.8 In the last decade, steroids,9 radiotherapy,10 surgical resection,1" and hepatic artery ligation'2-'3 have each been claimed to have an important place in management. The great variability in the severity and extent of these lesions and of their complications, and the occurrence of spontaneous regression makes it difficult to compare treatments. We describe in detail 5 cases and briefly report the progress of a sixth case (previously reported). 13 The indications and value of the various current forms of treatment are considered.
Case histories
All children were referred to this hospital for further evaluation and each was investigated using standard techniques. Each child had been born normally at term after an uncomplicated pregnancy, and had a normal birthweight. Parents were healthy, unrelated, and without history of hepatic or cardiovascular disease. Full peripheral blood count (including platelet counts) clotting factors, plasma urea and electrolytes, serum bilirubin, aspartate transaminase (AST), alkaline phosphatase, calcium, phosphate, and serum proteins were normal, unless otherwise stated. Isotope scanning of the liver using technetium-99m colloid was performed in each. (Fig. 1) while a selenomethionine scan showed uptake in this area (Fig. 2) . Coeliac axis angiography showed large hepatic arteries supplying a centrally placed vascular tumour. The histology of percutaneous liver biopsy tissue was consistent with a diagnosis of infantile haemangioma.
As the tumour was too extensive for resection and the infant was asymptomatic no treatment was given. At age 9 months cardiomegaly (cardio-thoracic ratio 0 65: 1) was noted without other evidence of cardiac failure. These features remitted spon- taneously. The liver gradually decreased in size becoming impalpable by 2-3 years, by which time the hepatic scan was normal. At 6 years growth, development, clinical examination, liver scan, and liver function tests were all normal (Fig. 3) .
Case 3. A boy, whose mother drank heavily and smoked 40 cigarettes a day during pregnancy, developed skin haemangiomata at age 72 hours. Breathlessness on feeding, cough, and evidence of congestive cardiac failure were noted at age 4 weeks. A firm liver edge was palpable 3 cm below the costal margin. Hb was 9 9 g/dl, total bilirubin 25 ,.mol/l (1 -5 mg/100 ml), AST 78 IU/1, and alkaline phosphatase 281 IU/I. Chest x-ray film showed cardiomegaly (cardio-thoracic ratio 0*6 : 1) and pulmonary plethora; ECG showed biventricular hypertrophy. Multiple filling defects were present both on isotope and ultrasonic scans of the liver.
Transfusion, digoxin, diuretics, and prednisolone (starting at 40 mg a day, and tapered over 2 weeks) failed to reduce the size of the liver. The clinical condition was unchanged at 3 months when steroids were reintroduced and continued for a total period of 3 months. At 5 months angiography showed an enlarged hepatic artery with a prominent arteriovenous fistula in the left lobe of the liver. When aged 8 months there was a sudden episode of haematemesis and melaena followed, within 48 hours, by jaundice and ascites. Liver function tests became greatly abnormal. Oesophageal varices were demonstrated by endoscopy 5 days later and the child was referred for further evaluation.
On arrival, the infant was pale, jaundiced, and had multiple skin haemangiomata. He weighed 4-7 kg (far below 3rd centile). He had tachypnoea, tachycardia, and a short soft precordial systolic murmur. There was a firm liver edge palpable 5 cm below the costal margin, splenomegaly, an umbilical hernia, and ascites with superficial distended abdominal veins carrying blood from the umbilicus.
Hb (after transfusion) was 11 * 8 g/dl, total bilirubin 112 rmol/l (6-5 mg/100 ml), 80 Lmol (4-6 mg/100 ml) being conjugated. AST was 131 IU/l, alkaline phosphatase 147 IU/I, and stools contained occult blood. A selective hepatic arteriogram showed multiple widespread hepatic haemangiomata and rapid retrograde filling of the portal vein without filling of the hepatic veins (Fig. 5) . A review of the earlier angiogram showed that these vascular abnormalities had been present at age 5 months.
In the subsequent 3 weeks, alimentary bleeding continued requiring 10 units of blood as replacement. Laparotomy, performed in an attempt to control the bleeding, confirmed the presence of widespread haemangiomata and portal hypertension. Hepatic artery ligation failed to control portal hypertension and bleeding, so a proximal gastric transection and portoazygous disconnection of the stomach were performed with difficulty.
Postoperatively the childldeveloped ileus, hypocalcaemia, hyponatraemia, and peritonitis; these were followed by a persistent biliary fistula. Parenteral nutrition was necessary for 6 He also had exophthalmos with lid retraction; serum thyroxine (260 nmol/l; 19*9 mg/100 ml) and thyroid stimulating hormone (40 mU/I) were both increased. Cardiac failure, resistant to digoxin and diuretics, developed and prednisolone was then added to his treatment, initially 20 mg/day, but this dose was reduced to 15 mg/day when referred to this hospital at 5 months.
The problems then were persisting cardiac failure, poor feeding, failure to thrive, irritability, and dyspnoea at rest. The liver edge was palpable 11 cm below the costal margin, the other features being ascites, a right inguinal hernia, proptosis, and lid-lag. There were no skin haemangiomata. Chest x-ray film showed cardiomegaly (cardio-thoracic ratio 0-6: 1) with pulmonary plethora. An ECG showed biventricular hypertrophy. Selective hepatic artery angiography via the femoral artery proved impossible, but injection of Conray 280 via the external jugular vein, showed a large hepatic artery supplying multiple intrahepatic haemangiomata (Fig. 6 ). The diameter of the aorta above the hepatic artery outflow was 8 mm but only 4 mm below it.
Because of the poorly controlled cardiac failure and failure to thrive, hepatic artery ligation was performed. At operation multiple diffuse hepatic haemangiomata were observed. After operation the cardiac and thyroid abnormalities resolved. Steroids were gradually reduced but despite this, three episodes of 'pseudotumour cerebri' occurred before steroids were eventually stopped 3 months after operation. By this time the liver had regressed in size, the edge being palpable 5 cm below the costal margin, and liver function tests were normal.
Case 5. A 4-year-old girl presented with a 5-month history of asymptomatic increase in abdominal girth. She was noted to be pale with 12 cm of firm hepatomegaly. Hb was 7 *5 g/dl, the peripheral blood film showed features of iron deficiency confirmed by a low serum iron (4 57 seconds (control 45), thrombin time 16 seconds (control 12), and fibrinogen levels of 0-6 g/l (60 mg/100 ml) (normal >2 g/l; 200 mg/100 ml). Fibrin degradation products were present in the serum in a titre of 1 in 32 (normal <1 in 4). There was no evidence of infection. The serum ac-fetoprotein was normal (<25 ng/ml). Excessive fibrinogen consumption was confirmed by an accelerated loss of exogenous 1321-labelled fibrinogen.
Radioisotope and ultrasonic scans showed multiple hepatic filling defects. Coeliac axis angiography showed multiple cystic areas, without obvious tumour circulation or hepatic artery enlargement. At laparotomy, diffuse cystic blood-filled lesions were found on the surfaces of both liver and pancreas. Histological appearances of these were of a benign haemangio-endothelioma.
Hepatic artery ligation produced no change in the size of the tumour. Postoperatively the low-grade disseminated intravascular coagulation continued; she developed increasing abdominal distension with embarrassed respiration which failed to respond to fluid restriction or diuretics. A peritoneal tap 11 days postoperatively produced 1 2 litres of blood. She required 6 units of blood in 11 days to maintain Hb level and also received 3 units of fresh frozen plasma and 2 units of platelets.
Because of continuing disseminated intravascular coagulation and haemorrhagic ascites, radiotherapy to a dose of 3000 rad to the tumour, was given over 52 days. There was satisfactory reduction in liver size. Six months after radiotherapy her Hb, platelet count, and fibrinogen levels were stable, although slightly reduced, but serum fibrinogen degradation products had fallen to normal concentrations. 
